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Abstract:  Buckle  and  Jönsson  -  Hogmark  analytical  models  have  been  applied  to  determine  the  Ni-P/SiC 
composite electrodeposition hardness obtained by varying development time. The hardness results obtained from 
the analytical modeling were compared with the hardness Vickers tests experimentally measured. 
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1. INTRODUCTION  
 
The hardness of composite materials is difficult to be accurately determined. When using 
small  loads,  fingerprint  may  be  masked  by  deposit  surface  roughness  and  it  cannot  be 
accurately determined. This problem can be avoided by two different approaches: the use of 
analytical models for determining the composite hardness by hardness tests made with big 
loads (both the substrate and the  layer) and combining the two measured  hardness or  by 
hardness tests with made with very small tasks ( mg) nano-hardness composite resulting. 
 
 
2. THE EXPERIMENTAL PART 
 
Ni-P/SiC  composite  materials  were  obtained  keeping  constant  temperature,  current 
density, magnetic agitation, phosphorous acid (20g/ l) and SiC particles (80g/ l) content from 
the electrolyte  and  varying development time  in the range 10-20  min [1]. By application 
Buckle [1,2], and Jönsson-Hogmark [3] analytical models, presented in part I of the paper, for 
both PS1 and PS2 composites were obtained the values from table 1. 
Studying the results in Table 1 we see that for these types of composite analytical models 
Buckle, Jönsson-Hogmark cannot be applied. Hardness shaped by these models is greater for 
small tasks and smaller for large tasks then the hardness experimentally obtained. 
Jönsson-Hogmark analytical modeling shows that the hardness values are overestimated 
for  all  loads  and  therefore  even  this  model  does  not  work  for  PS1  and  PS2  composites 
obtained by varying development time. 
 
 
CONCLUSIONS 
 
Application of analytical models Buckle and Jönsson-Hogmark composites obtained by 
varying the development time between 10-20 minutes shows that these models give hardness 
values  significantly  different  from  the  experimental  hardness,  which  indicates  that  these 
models are not functional. 
   Fiabilitate si Durabilitate - Fiability & Durability    Supplement no 1/ 2012 
  Editura “Academica Brâncuşi” , Târgu Jiu, ISSN 1844 – 640X 
 
 
 
 
202 
Table 1.  Values obtained by modelling for PS1 and PS2 deposits 
Layer  Load 
(g) 
Hardness 
measured 
 (Hv) 
Hardness corrected 
with Bückle model 
(HV) 
Hardness corrected with 
Jönsson – Hogmark model 
(HV) 
without fissures 
(Hf1) 
with fissures 
(Hf2) 
PS1 
   25  383,6  802,14  611,76  955,6 
   50  248,6  682,78  495,46  803,7 
 100  169,8  914,48  412,39  678,3 
1000  102,6  43,39  342,95        575,38 
2000     96,3  60,18  388,86        665,66 
PS2 
    25        427  597,2  693,18   603,49 
    50   281,6  576,8  789,21   608,03 
  100       199  366  629,31   481,69 
 1000       107,4  40,8  249,91   312,52 
 2000       100,2  71,8  355,59   334,19 
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